Prior empirical studies suggest that cognitive impairment is the strongest predictor of capacity to consent to research among persons with schizophrenia. Yet, despite the frequency and importance of cognitive deficits and impaired decisional capacity in schizophrenia, the scope of neuropsychological testing in most published reports in this area has been relatively narrow. In the present study of 70 people with schizophrenia aged 40 to 70 years we evaluated decisional capacity with the MacArthur Competence Assessment Tool for Clinical Research (MacCAT-CR). Participants were also evaluated with standardized rating scales of psychopathology and level of insight and with a comprehensive neuropsychological test battery that permitted evaluation of 7 specific cognitive abilities. Results showed that the strongest correlates of capacity (particularly, understanding and appreciation of disclosed information) were cognitive test scores, but there was little evidence of differential relationships between individual cognitive abilities and specific dimensions of capacity. Understanding was also correlated with severity of negative symptoms and of general psychopathology, but not with age, education, severity of positive or depressive symptoms, or level of insight. Understanding improved over successive presentations of consent-relevant information. The results suggest that age and diagnosis should not be viewed as determinants of decisional capacity; investigators should be alert to the presence of cognitive deficits, as well as negative symptoms. Also, an interactive dialogue between patient and investigator with repeated presentation of information is likely to aid understanding of disclosed information among patients with schizophrenia.
Introduction
Advances in developing safer and more effective treatments for schizophrenia will require clinical trials involving research participants with this disorder. In addition to the psychopathological symptoms, schizophrenia and other serious neuropsychiatric disorders may adversely affect some aspects of cognitive functioning and insight. 1, 2 Some bioethicists have expressed concerns about the potential influence of such deficits on capacity to consent to research. 3 As noted by Appelbaum and colleagues, 4 ,5 decisional capacity is thought to involve 4 dimensions: (1) understanding of disclosed information, (2) appreciation of the significance of that information for one's own condition or situation, (3) reasoning with the information, and (4) expression of a choice or decision. Although not fully independent dimensions, impairments in one or another of these domains may have different implications for modifying the consent process in a way that facilitates more capable decisions. Thus, there is value in determining how individual factors may differentially affect each of these 4 components of decisional capacity.
Schizophrenia is often, 2 although not always, 6 associated with mild to moderate cognitive deficits. Recent empirical data suggest that general levels of cognitive impairment are a particularly important determinant of overall decisional capacity in schizophrenia. [7] [8] [9] [10] [11] [12] There is no single level or pattern of cognitive deficits that is unique to or common to all patients with schizophrenia, but some of the most frequently observed deficits are those in attention/working memory, executive functions, and the learning of new information. 2, 13 It seems likely that some of the individual types of cognitive functions may have more weight in certain dimensions of decisional capacity than in others. For instance, to understand disclosed information, one presumably must have sufficient attention and verbal skills to comprehend written or aurally presented information, and one must have adequate learning abilities to acquire the information for subsequent processing. Conversely, the processes of appreciation and reasoning may require greater reliance on executive functions such as abstraction, problem solving, and mental flexibility. Indeed, although using somewhat different terminology, Marson et al. 14 specified a similar cognitive model to explain the influence of the individual cognitive deficits in different stages of Alzheimer disease on specific aspects of patients' capacity to consent to treatment.
Despite the frequency and importance of cognitive impairment in schizophrenia, 2, 15 and the documented association of general cognitive functioning with decisional capacity, the scope of neuropsychological testing in most published reports of capacity to consent to research among schizophrenia patients has been relatively narrow. In several studies 7, 11, 16 the primary cognitive measure (supplemented by a few additional tests) was a 20-to 30-minute measure that was originally designed to detect and characterize cognitive impairment among dementia patients-the Repeatable Battery for Assessment of Neuropsychological Status (RBANS). 17 In some other key investigations 8, 18 the cognitive battery was limited to the Vocabulary, Similarities, and Digit Span subtests from the Wechsler Adult Intelligence Scale-Revised. 19 Our previous study of capacity to consent to treatment 9 included a fairly comprehensive neuropsychological battery administered to a subset of participants, but cognitive testing in prior studies from our own research group on capacity to consent to research 10, 12 has been limited to brief dementia-related scales such as the Mini-Mental State Examination 20 or the Mattis Dementia Rating Scale. 21 To our knowledge, there have been no published, large-scale studies of capacity to consent to research that have included a comprehensive neuropsychological test battery. Thus, it remains unclear whether there are individual cognitive abilities that are particularly important for specific dimensions of decisional capacity.
Besides cognition, a few other variables have been reported to be risk factors for impaired decisional capacity in individuals with schizophrenia. Some investigators have found overall severity of psychopathology to be negatively correlated with decisional capacity, 7, 8, 11 but this pattern has been less robust and consistent than that for the effects of cognition on decisional capacity. 5, 9 In part, inconsistency in findings may relate to the type of specific symptoms evaluated; there is some evidence that negative symptoms may be stronger negative correlates of decisional capacity than positive symptoms. 8, 9, 11 Another possible factor underlying heterogeneity in decisional capacity may be the normal cognitive changes with aging. Specifically, subtle changes in several cognitive domains are commonly observed with normal aging, 22 and advanced age has been suggested as a possible risk factor for impaired understanding in some studies of consent conducted with nonschizophrenia patient populations. 23 Age has not emerged as a strong correlate of decisional capacity in schizophrenia studies; however, there have been few published empirical comparisons of capacity to consent to research among older versus non-elderly patients with schizophrenia.
In the present study we evaluated the degree to which specific dimensions of decisional capacity were affected by deficits in individual cognitive domains as evaluated with a comprehensive neuropsychological test battery. We hypothesized that the understanding of disclosed material would be strongly correlated with scores on neuropsychological measures of verbal ability and those emphasizing verbal or visual episodic learning/memory, and that appreciation and reasoning would strongly correlate with performance on measures of executive functioning. Given the subtle cognitive changes seen with normal aging, we also expected older age would be associated with greater deficits in decisional capacity (particularly understanding, appreciation, and reasoning). We also evaluated the degree to which each of these capacity dimensions was correlated with specific demographic characteristics and dimensions of psychopathology (severity of positive symptoms, negative symptoms, depression, insight, and general psychopathology). We hypothesized that severity of negative symptoms and level of insight would be the significant predictors of decisional capacity, but not severity of positive symptoms, depression, or general psychopathology. We also evaluated the degree to which repeated disclosure of initially misunderstood information was associated with improved understanding, hypothesizing that understanding would improve over successive presentations.
Methods

Participants
Participants in this study were 70 middle-aged and older persons with schizophrenia, aged 40 years or above, 28 in the fifth decade, 28 in the sixth decade, and 14 in the seventh decade of their life. Participants were recruited through a variety of sources, including local residential board-and-care homes, day treatment centers, the psychiatric services of the University of California, San Diego (UCSD) and the Veterans Affairs San Diego Healthcare System (VASDHS), as well as through the UCSD Advanced Center for Interventions and Services Research (ACISR). A majority of the participants were outpatients at the time of evaluation, although 6 were evaluated while in an acute inpatient facility (these individuals were only enrolled and evaluated after the clinical treatment staff indicated that their symptoms had stabilized sufficiently for meaningful consent and research participation.)
Inclusion criteria were (1) DSM-IV 24 diagnosis of schizophrenia (as determined by the participant's clinical care providers), (2) current age greater than 40 years, (3) fluency in English, (4) absence of a diagnosis of dementia or other medical conditions likely to influence neurocognitive functioning, and (5) currently receiving an FDAapproved ''atypical'' antipsychotic medication. The rationale for the last requirement was that capacity to Cognitive Abilities and Consent to Research consent to research participation was evaluated in reference to an actual study (hereinafter referred to as the ''parent study''; see below for details) being conducted through the ACISR on the long-term side effects of second-generation antipsychotic medications among middleaged and older patients. The decisional capacity measure (described below) was administered prior to formal consent and enrollment in the parent study (for patients who decided to enroll in that study.)
The age range of participants in this study was 40 to 70 years; those age 40 to 59 were selected from a larger dataset (without reference to any of the decisional capacity scores, clinical/psychopathology data, or cognitive test scores) in our ongoing study of decisional capacity among middle-aged and elderly persons with psychoses. In selecting participants age 40 to 59 for inclusion in the present report, we had attended to demographic characteristics (education, gender, and ethnicity) so that the number and demographic characteristics of the 3 age groups (fifth, sixth, and seventh decades) were more comparable (although the number of participants in the oldest age group remained smaller than that in the 2 younger age groups).
The protocol for this capacity study was reviewed and approved by the Human Research Protections Program for UCSD and VASDHS, and all participants provided written informed consent prior to their participation. This was a procedurally simple and minimal-risk study, so the capacity to consent to this study itself was not generally a primary concern; however, 1 patient was excluded from this study due to apparent inability to understand the nature of the research project. The content of MacCAT-CR items referred to the parent study on the safety and side effects of ''atypical'' antipsychotic medications. The parent study is a project comparing various FDA-approved antipsychotic medications in terms of their risk of tardive dyskinesia and other short-and long-term side effects in middle-aged and older patients. Participants in the parent study had to have a psychiatric condition for which antipsychotic medications are appropriate, and they had to be over the age of 40. Procedures in the parent study involved a number of evaluations for tardive dyskinesia and other side effects, as well as clinical interviews and psychopathology ratings, and brief cognitive testing. The parent study was itself minimal risk in that none of the evaluations were dangerous, there was no placebo control, and participants were permitted to stay on their current medication rather than being randomized to a medication. For the current consent study, we eliminated 2 MacCAT-CR items (1 from understanding and 1 from the reasoning subscale) that did not appear applicable in the context of the parent study, and we prorated the subscale scores using the remaining items to preserve the standard range of each MacCAT-CR subscale.
Measures
In order to evaluate the degree to which understanding of information could be improved through an iterative process, information was re-disclosed up to 2 times for the information subscale disclosures. Thus, if a participant earned less than full credit (2 points) for a specific MacCAT-CR understanding item, that information was re-explained and subsequently retested at the end of that particular MacCAT-CR subsection. Up to 2 representations were permitted, providing for up to 3 trials of understanding. The standard MacCAT-CR incorporates 1 re-disclosure per item in the understanding subscale. These procedures do not apply to the other subscales, which relate more to participants' beliefs about, reasoning with, or choices about the information.
Semiannual interrater reliability checks were conducted with research assistants administering the MacCAT-CR for this and related studies to ensure adequate interrater reliability (Intraclass correlation coefficient > .80). The research assistants also met regularly with the first author to review and discuss any administration or scoring questions.
Psychopathology Ratings. Severity of positive symptoms, negative symptoms, and general psychopathology was assessed with the corresponding subscale scores of the Positive and Negative Syndrome Scale (PANSS). 26 Severity of depressive symptoms was evaluated with the 17-item version of the Hamilton Depression Rating Scale (HAM-D). 27 Insight into illness (awareness of symptoms and the need for treatment) was measured with the total score from the Birchwood Insight Questionnaire. 28 Neuropsychological Functioning. A majority of the patients were evaluated with a comprehensive neuropsychological test battery. Reading comprehension was assessed with the Reading Comprehension subtest from the Peabody Individual Achievement Test (PIAT), 29 and aural-verbal comprehension was measured with the Token test. 30 We wanted to examine these 2 abilities separately from the other neuropsychological abilities because reading and aural comprehension are themselves functional tasks involved in the consent process. In order to reduce the number of comparisons, the other neuropsychological tests were grouped into cognitive ability areas. The specific neuropsychological tests, and the 7 ability areas into which they were grouped, consisted of the following: 40 .
The above groupings of tests were guided by consideration of the construct each test is commonly interpreted to measure, 34 as well as results from our group's and from other investigators' factor analytic studies that have included some of the present tests. 41, 42 To place scores on a common metric, we transformed each raw score to a z-score scale (using the normalized rank function in SPSS version 12.01). For most of these tests, higher raw scores indicate better performance. The 2 exceptions are Trail-Making Part A and B, where higher scores indicate slower response. The scores on those 2 tasks were reflected (subtracted from 1 þ the highest score) so that higher z-values indicated better performance on all tests. Then, for each subject, we computed the mean z-score within each of the ability areas, as well as for all the tests within the cognitive ability areas.
Additional Information. In addition to each of the above measures, we collected basic background information through interview and review of available records, including demographic information (age, education, gender, ethnicity), as well as age of onset of illness. We also recorded type of current antipsychotic medication.
Procedures. Trained research assistants administered each of the above measures. The research assistant who administered the MacCAT-CR was kept unaware of the participant's scores and responses on the psychopathology rating scales and neuropsychological tests, and vice versa.
Statistical Analyses. Overall differences among the 3 age groups in terms of education, age of onset of illness, psychopathology ratings (PANSS subscale score, HAM-D total, and Birchwood Insight Scale total) were compared via one-way analyses of variance, with follow-up pairwise comparisons using Tukey's Honestly Significant Difference procedure. (Education was negatively skewed in the 50-to 59-year-old age group, so it was transformed in all groups via a reflected square root function for parametric analyses.) Differences in gender and ethnicity were comparedusingPearson chi-squareanalyses. The distributions of several MacCAT-CR subscale scores were also negatively skewed in each group, but we were unable to identify a transformation that appropriately reduced this skew; as a result, the MacCAT-CR subscale score differences among the 3 age groups were evaluated with Kruskal-Wallis tests. Using the entire sample, improvement in understanding over the 3 MacCAT-CR Understanding trials was assessed with Friedman's analysis of ranks. Spearman's rho was used to compute bivariate correlations between the MacCAT-CR subscale scores and demographic characteristics, age of onset of illness, psychopathology ratings, and mean z-scores within each of the cognitive ability areas, as well as the overall mean neuropsychological z-score. Significance for all analyses was defined as p < .05 (2-tailed).
Results
The demographic characteristics, age of onset of illness, psychopathology ratings, mean overall neuropsychological z-score, and MacCAT-CR subscale scores for each of the 3 age groups are shown in Table 1 . The overall test for differences in age of illness onset was significant (F 2,60 = 12.50, p < .001), and post hoc comparisons revealed this was due to a later mean age of onset among the 60-to 70-year-old age group relative to the 2 younger age groups. There were no significant differences among the 3 age groups in demographic characteristics, severity of positive symptoms, negative symptoms, general psychopathology, insight, overall neuropsychological performance, or MacCAT-CR subscale scores.
The MacCAT-CR understanding scores significantly improved over the 3 trials, from an overall mean (and SD) of 16.7 (6.1) points at trial 1, 21.6 (5.7) points at trial 2, and 23.1 (4.9) points at trial 3; Friedman's analysis of ranks v 2 (2, N = 70) = 126.5, p < .001. The bivariate correlations between each of the MacCAT-CR subscale scores with age, education, age of onset of illness, psychopathology ratings, and each of the neuropsychological ability area mean z-scores are listed in Table 2 . There were no significant correlations between age and any of the MacCAT-CR scores. There were also no significant correlations between MacCAT-CR performance and education, age of onset of illness, severity of positive symptoms (PANSS Positive Symptom subscale), severity of depressive symptoms (HAM-D total), or insight (Birchwood Insight Scale total). Modest but significant correlations were seen between severity of negative symptoms and MacCAT-CR understanding scores at trial 1 and trial 2 (absolute value of both rs > .30, both ps < .05). There were also modest but significant negative correlations between general severity of psychopathology (PANSS General Symptom subscale) and all 3 MacCAT-CR understanding trials (absolute value of rs > .26, all ps < .05).
The bivariate correlations between the MacCAT-CR scores and reading comprehension (PIAT), aural comprehension (Token test), and each of the neuropsychological ability areas, as well as the mean z-score across the neuropsychological battery, are also shown in Table 2 . Reading comprehension, aural comprehension, and (with the exception of Perceptual Organization) all of the neuropsychological ability areas were correlated with most of the MacCAT-CR understanding scores. Reading comprehension, aural comprehension, and most of the other, specific neuropsychological ability areas (except for Perceptual Organization, Processing Speed, and Visual Learning) were also correlated with the MacCAT-CR appreciation score. There were no significant cognate correlates of the MacCAT-CR reasoning or expression of a choice subscale scores. As an illustration of the strong relationship between cognitive functioning and understanding, the relationship between the mean neuropsychological z-score across the entire battery and the understanding trial 1 score (r = .475, p < .001) is depicted in Figure 1 .
Discussion
Consistent with our expectations, neuropsychological test performance was the strongest correlate of capacity to consent to research among middle-aged and older patients with schizophrenia. Other significant correlates of the understanding component of decisional capacity included severity of negative symptoms and severity of general psychopathology, but not severity of positive symptoms or depressive symptoms. Contrary to our hypotheses, the present results did not generally indicate differential relationships between individual cognitive ability areas and specific dimensions of decisional capacity. Also contrary to our expectations, neither age nor level of insight was associated with any of the 4 dimensions of decisional capacity. The present findings of the primacy of cognitive deficits as predictors of decisional capacity, as well as our findings that negative symptoms (but not positive symptoms) were associated with level of understanding of disclosed information, are consistent with the literature on predictors of functional capacity and independent functioning in schizophrenia. 43, 44 That is, cognitive deficits, and to a lesser degree negative symptoms, are the strongest determinants of the overall level of independence in daily living skills.
The reason for a lack of significant correlations of psychopathology ratings or cognitive variables with the MacCAT-CR reasoning subscale is unclear, but this pattern is not unique to the present protocol. For instance, Kovnick et al. 8 also found the correlations of psychopathology and cognitive functioning to be significant with understanding and appreciation, but not with reasoning. In part, these findings may reflect psychometric limitations of this subscale; the standard MacCAT-CR reasoning subscale has only 4 items compared to the 13 in the standard understanding subscale (a nonapplicable item was deleted from the understanding subscale, and another from the reasoning subscale in the current study). In terms of the lack of cognitive correlates with the MacCAT-CR reasoning subscale, it is also possible that the abilities measured by neuropsychological tests are less relevant to what is being specifically evaluated by this subscale than by the understanding and appreciation subscales. This possibility warrants further empirical attention. The MacCAT-CR understanding subscale is clearly the strongest of the subscales from a psychometric standpoint (the potential range of scores is at least triple that of the other 3 subscales). Yet, even in the understanding domain, as well as in the appreciation domain, the magnitude of correlations with specific cognitive domains did not suggest a pattern of differential relationships. This lack of specificity may partially reflect the multifactorial nature of common neuropsychological tests. 41 It may also reflect a nonspecific pattern of cognitive impairment in schizophrenia and/or sensitivity of the understanding and appreciation domains to deficits in a range of cognitive abilities.
The MacCAT-CR is the most widely used instrument for assessing capacity to consent to research, and it is the one for which there are presently the most supporting data on reliability and validity. 45 Yet, for use in studies on capacity to consent to research, there may be value in the further development of comprehensive research capacity instruments. An instrument providing comprehensive assessment and comparison of all 4 dimensions of decision-making capacity (especially appreciation and reasoning) may be less pragmatically useful in many applied settings, but it could be useful for research on decisional capacity when there is a need to make subtle distinctions and comparisons among the various subconstructs. Another consideration for such future instrument development is whether there should also be a ''global decisional capacity'' score. The MacCAT-CR was intentionally designed without a ''total score'' because problems in any 1 of the 4 dimensions of decisional capacity could be sufficient to deem a person incapable to provide independent consent, regardless of strengths in the other dimensions. 25 However, as an investigator must ultimately decide whether a particular participant has or does not have sufficient capacity to provide research consent, there could be some utility in developing and validating a ''global capacity'' rating, so that the positive and negative predictive values of various signs of ''risk for impaired capacity'' could be systematically evaluated (cf. Palmer et al. 10 and Kim et al. 46 ). The overall sample size for patients with MacCAT-CR data, and the slightly smaller proportion for whom we had also had neuropsychological data, is among the largest samples of schizophrenia patients in published studies of decisional capacity (in general, the schizophrenia samples in most studies have included 30 or fewer participants). Another strength of the present study is that decisional capacity was evaluated in reference to an actual study, whereas many studies (including some from our group 10, 12 ) relied on hypothetical scenarios. A limitation in using a real protocol is that certain elements of potential interest cannot be evaluated unless those elements in fact characterize the parent protocol (for instance, the parent protocol for the present study did not require randomization or placebo control). Yet, participants may also be less attentive to disclosures when they know they are not actually going to be asked to participate in the study being described, and it may be more difficult to interpret deficits in ''appreciating'' the significance of a study for which one is not actually being recruited. Both approaches have their limitations, but given the paucity of decisional capacity studies involving real decisions, we believe use of a real protocol in the present study represents a strength.
Limitations of the present study must also be acknowledged. As noted, the various MacCAT-CR subscales are psychometrically not equivalent, and that may complicate detection of differential deficits in the component abilities. There are also limitations related to the study sample. All but 6 participants were evaluated as outpatients. It is likely that greater impairment in decisional capacity might be observed among acute inpatients (cf. Jeste et al. 47 ), and the relationship between insight and appreciation might, in particular, prove stronger among individuals in an acutely psychotic state. However, the primacy of cognitive deficits as a correlate of decisional capacity seems to be a finding that transcends protocol type or inpatient/outpatient status. 47 Also, the majority of patients with schizophrenia live in the community, 48 so the results may better represent the general abilities of patients with schizophrenia. Also in terms of the sample, no participant was younger than 40 or older than 70 years; it is possible that stronger relationships between age and decisional capacity would be observed in a study spanning the full adult age spectrum. Yet, even the inclusion of individuals in the seventh decade of life with schizophrenia and their direct comparison to those in the fifth and sixth decades make the study unique. We attempted to minimize cohort effects by selecting a subset of those in their fifth and sixths decades of life to be demographically comparable (in terms of education, gender, and ethnicity) to those in the seventh decade. Nonetheless, a possibility that cohort effects obscure aging-associated changes in decisional capacity cannot be fully ruled out without a long-term longitudinal investigation.
These limitations and caveats do not diminish the practical significance of the present findings. As illustrated in Figure 1 , there was a wide range of decisional capacity among the patients. Investigators are less likely to overlook the presence of positive psychopathologic symptoms (such as frank delusions or hallucinations) because these tend to be more salient in informal interactions, but the current results suggest that cognitive deficits are particularly important to risk of impaired decisional capacity. The presence of schizophrenia (or other psychiatric diagnosis) alone is an inappropriate basis for determining decisional incapacity. A more effective approach than focusing on diagnosis is to be attentive to cognitive deficits and negative symptoms. Use of brief screening questionnaires 10 may also be an efficient means of identifying people who would benefit from more extensive capacity evaluations and/or enhanced consent procedures.
The present results also show that understanding in patients with schizophrenia may be improved by redisclosure. These findings are consistent with findings from earlier studies, [49] [50] [51] and indeed, they are to be expected from the common pattern of impaired learning with spared retention seen in schizophrenia, 13 yet we suspect this obvious benefit has not yet influenced the way in which the informed consent process is commonly carried out in much clinical research. Specifically, a single disclosure of information (and/or handing and/or reading a formal consent form) to a potential participant may be insufficient except in the context of procedurally simple and minimal-risk studies. In more complex or higher-risk studies, participant understanding of key elements (such as the purpose of the research, general procedures, and key risks) should be specifically queried and re-explained when necessary. An interactive consent process may eliminate many of the common misunderstandings. As exemplified in a study by Roberts and colleagues, 52 many patients with schizophrenia are able to express very substantive and discerning thoughts about ethical issues in research participation. Encouraging a genuine dialogue with potential participants about the research and any thoughts or concerns they have about it may be an effective and appropriate means of engaging people in the research endeavor and aid the overall consent process. In this sense, some of the impaired understanding after an initial disclosure should not be viewed as a deficit in consent capacity but rather as a deficit in the commonly employed consent process.
